The Cortical Scholar Awards: Nenad Sestan and William Bosking
The Cortical Scholar Awards were this year was given to two recipients because of the excellence of their research carried on as a part of their graduate dissertations.
The first Cortical Scholar Award was given to Nenad Sestan for his Ph.D. thesis research at Yale University School of Medicine entitled: 'Role of Notch Signaling in Developing Cerebral Cortex'.
Nenad Sestan was born on December 30, 1970 in Zadar, Croatia. At the age of 19 he entered the University of Zagreb School of Medicine and began to work at the Croatian Institute for Brain Research with Professor Ivica Kostovic. Over the next five years, while earning his MD degree, he also served as a teaching assistant in human neuroanatomy for medical students. During his spare time, he published two papers, one of which was a first authored report on the histochemical localization of nitric oxide synthase in the central ner vous system and was published in Trends in Neuroscience. His research interest centered on understanding the developing cerebral cortex.
This common interest brought Sestan to the laboratory of Pasko Rakic, who helped him come to the US and to join the neurobiology graduate program at Yale University School of Medicine in 1995. During his graduate training Nenad displayed incredible energy and originality, and quickly focused on the molecular mechanisms of neural development. He was exposed to the molecular genetics of Drosophila and integrated this newly acquired knowledge with his interest in mechanisms of cortical development. During a rotation in the laboratory of Spyros Artavanis-Tsakonas, he became aware of the central role of the Notch gene signaling pathway in fruit f ly development Using in situ hybridization and immunocytochemistry, Nenad was able to observe the emergence and distribution of Notch, a developmental gene, in both proliferating and non-proliferating postmitotic neurons in mammalian cerebrum. He then made a keen observation. In the postmitotic cells, the Notch I protein was cleaved and transported into the nucleus, providing a novel mechanism for maintaining differentiation of a cell. Furthermore, he showed that the Notch signaling pathway, traditionally associated with early neural development, is also essential for growth and maintenance of neuronal connections in the mature nervous system. The results suggested a new role of the Notch/Delta/Jagged signaling system in maintenance of synaptic stability in the adult cerebral cortex. These important insights have resulted in two Science papers for Nenad, both published in the same year. He received his Ph.D. in November of 1999.
The awarding of the Krieg Scholar's award to Nenad Sestan is in recognition of his accomplishments as graduate student, but also in anticipation of what remains ahead. The ability to remain focused on a research question as a student in two different countries bodes well for his the motivation and persistence. He has shown the ability to gain the most from his environment and to utilize his power of observation and ingenuity to tackle a major problem in neuroscience: how does the cerebral cortex develop? This was a question that Ramon y Cajal himself was interested in long ago, and provided some of the first insights into the cellular mechanisms, now exploited and expanded by a new generation of young scientists with the most advanced methods available.
The In 1993, he applied to the Department of Neurobiology at Duke University without any formal education in neuroscience or biology. Although he questioned the sole reliance on molecular biology by a faculty member as evidence of a commitment to neuroscience, he was admitted. Despite his inexperience (or maybe because of it) William excelled in graduate school. His advisor, David Fitzpatrick admits that William Bosking has become the core of his laboratory. He writes 'Most of the projects that are ongoing have either benefited from Bill's direct involvement, or benefited from the use of tools that Bill has generated in the course of his own experiments. ' In his experiments, Bosking asked big questions of cortical circuitr y: How does information f low from one hemisphere to the other? What is the relationship between horizontal connections between cortical columns and maps of orientation preference and visual space? What are the systematic relationships between the mapping of visual space and orientation preference? Using computer simulation, electrophysiology, optical imaging techniques and retrograde tracing, William has attacked questions that most scientists would view as too complex to approach. His results demonstrate a hidden order within the cortex for the processing of receptive field information in a three-dimensional world.
His publications are filled with both qualitative and quantitative information, linked together by beautiful illustrations he himself has drawn. It is worth viewing these important papers merely to grasp the complexity of analysis and the lucid discussion of the findings. William Bosking is also a polished speaker. The Krieg Scholar's Award was well deserved by this young pilot/scientist, soon to become an astronaut. His presentation served as a suitable introduction to the lecture of Professor Mountcastle because it showed the tremendous complexity involved in performing the most simple of visual tasks, a complexity only revealed by the sophistication of the methods employed.
The Cortical Explorer Award: Catherine Woolley
This year the award was presented to Dr Catherine Woolley for her anatomical and electrophysiological analysis of neuronotrophic properties of estrogen in pyramidal neurons of the hippocampus. Her talk was entitled "Estrogen and Hippocampal Circuitry".
Catherine Woolley was born on July 30, 1965 in Nelsonville, OH. She attended Texas A&M University in College Station, Texas where she graduated with honors in zoology. She published two papers in genetics and biochemistry, so it might be expected she would be drawn to molecular biology. In fact, her first publication in graduate school at the Rockefeller University was on the effects of neuroleptics on proenkephalin mRNA levels in the laboratory of Bruce McEwen. However, Catherine also performed Golgi studies on the hippocampus and hypothalamus of rats with or without steroid manipulations. She then quantified the number of spines on dendritic branches and showed a dramatic effect of estrogen on spine formation. This work was a continuation of the longitudinal studies in the McEwen lab, but Catherine was the one who recognized the physiological importance of losing spines. She received her Ph.D. in 1993, having published 22 full-length papers as a graduate student. Dr Wooley's post-doctoral work was conducted with Dr Philip Schwartzkroin in the Department of Neurological Surgery, at the University of Washington in Seattle. There she began to use electrophysiological and ultrastructural measures to complement her neuroanatomical findings. Her multidisciplinary approach has proven very fruitful and she has moved into the field of epilepsy, to extend her findings into a clinical arena. The ability to build on her solid thesis research during her postdoctoral training is the mark of a focused and motivated scientist. She is not limited by techniques, but is driven to carry her observations to their logical development by whatever methods are required. This path can be frustrating, but Catherine has shown the intelligence and expertise to master many techniques and to utilize them to explore a challenging question. In 1998, she became an Assistant Professor in the Department of Neurobiology and Physiology at the University of Illinois and a member of the Northwestern University Institute for Neuroscience and Center for Reproductive Science in Evanston, IL.
Her appreciation of anatomy and the pivotal role it plays in structuring her theories of brain function is consistent with the aims of the Cajal Club. The focus on the neuron, especially the mature neuron, requires a solid foundation in the basic principles first put forward by Cajal. One of these is that the neuron is the ultimate focus of brain activity, not the synapse or the gene, but the cell. It is reassuring that Catherine is finding the same neuronotrophic activation by steroids whether she uses Golgi staining to count spines or the electron microscope to visualize synapses. The methods are more sophisticated and powerful, but the basic observation is the same.
The Krieg Explorer Award recognizes Katherine Wooley's talent, originality and persistence. In only a few years she has positioned herself as a leading authority in a very exciting area of adult neuroplasticity -the trophic role of steroids. She has been awarded the A merican Epilepsy Society Junior Investigator Award and an Alfred P. Sloan Foundation Fellowship. A Federal Grant from National Institute of Neurological Disease Institute supports her research. As our award implies, Dr Woolley is a recognized explorer, and we all look forward to the contributions she will continue to make in her career. Its is notable that it began with studies of structural appendages visible to Cajal over 100 years ago.
The Cortical Discoverer Award: Vernon Mountcastle
The Cortical Discoverer Award honors Professor Vernon Mountcastle for his outstanding research contributions and scholarly work in understanding the organization and function of the cerebral cortex.
Vernon B. Mountcastle is Professor in the Zanvyl Krieger Mind/Brain Institute of the Johns Hopkins University and winner of the 1998 National Academy of Sciences Award in neurosciences, in recognition of his 'extraordinary contributions to progress in the fields of neuroscience'. He discovered one of the basic organizational and functional principle of the cerebral cortex, the cortical column. This was first described in the cat in two papers published in 1957 in the Journal of Neurophysiology. Subsequently, Dr Mountcastle extended this work into the primate cortex in a series of four papers published in the Bulletin of the Johns Hopkins Hospital. Here, Professor Mountcastle and Dr T.P.S. Powell elegantly described the organization and function of the somatosensory cortex of the monkey. The seminal discovery of the cortical column, as well as subsequent contributions from Dr Mountcastle's laboratory, which revolutionized thinking about information processing in the cerebral cortex has earned him numerous prestigious awards, and unsurpassed recognition in this field. Appropriately, therefore, the title of Dr Mountcastle's lecture to the Cajal Club was entitled "How Should We Think about the Cerebral Cortex?" Vernon B. Mountcastle was born on July 15, 1918 in the small town of Shelbyville, KY and grew up in Roanoke, VA. He attended Roanoke College and graduated with honors in chemistry. He especially loved organic chemistry and studying three-dimensional structures. He entered the Johns Hopkins University School of Medicine in 1938 and served in the US Naval Amphibious Forces in the Medical Corps during World War II. He returned as a Resident Fellow in physiology in 1946 and has never left. He said, 'Every time I was tempted to move, I looked around at all the intelligent people around me, and I decided to stay. ' Professor Mountcastle began his career in 1946 with work on tactile representation in the brain. He used state-of-the-art electrophysiological methods to follow the electrical activity in the cerebral cortex of rabbits, cats and monkeys. In a quartet of papers, he described the columnar organization in the primary somatosensory area of the postcentral gyrus. He then analyzed the distribution of neuronal connections that proceeded from one synapse to the other throughout the entire width of the cortex. He proposed a synaptic link from sensory stimulation at the peripher y to the cerebral cortex, completing a scientific journey begun with Galen's proposition that the cortex was involved in perception! Mountcastle stands along side Sir Charles Scott Sherrington, John Hughlings Jackson, Wilder Penfield and Paul Broca, other great scientists who have provided major insights into the workings of the brain and mind body relationship.
Today, Professor Mountcastle remains active in his writings about the organization and function of the cerebral cortex. His most recent book, Perceptual Neuroscience, The Cerebral Cortex, was published in 1998 by Harvard University Press. In his address to the Cajal Club this year in San Diego, he challenged the audience to explain what the cortex does in the metaphysical sense of converting environmental stimuli into human reality. He strongly believes that an understanding of cortical activity requires knowledge of the working of all the molecules in a particular realm of processing, realms which are expected to number in the hundreds at most. Using computational and interdisciplinary methods, he hopes the function of the brain can be eventually understood at the cellular level.
The energy and enthusiasm Vernon Mountcastle shows for his work befits his receipt of the Krieg Cortical Kudos Discoverer Award. Krieg spent his life studying the cerebral cortex, and he would be pleased to have this distinguished researcher win this award. Ramon y Cajal's anatomy has provided the canvas upon which Mountcastle painted his discovery. Without the underpinning of the neuron doctrine and a thorough understanding of cortical neurons, the electrophysiological studies of Mountcastle would have been impossible. It is amazing how a Spaniard from the mountains could help young medical researchers in Baltimore understand sensory processing in the brain. Science works by one researcher standing on the shoulders of his predecessors, but it is rare to witness one giant standing on the shoulders of another giant. The Cajal Club is fortunate to honor and learn from Professor Mountcastle as its Krieg Discoverer for 2000.
